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ELECTRICALLY CONDUCTIVE CONTAINMENT SYSTEM 

This application claims the benefit of United States Provisional Patent Application 
No. 60/256,070, filed December 15, 2000, hereby incorporated by reference. 

5 

I. TECHNICAL FIELD 

Generally, an electrically conductive containment system that provides containers, 
container securement or container movement components, or the like having sufficient 
electrical conductivity to maintain a neutral charge when electrically coupled to ground or 
10 maintain a selected charge to all or a portion of the containment system. Specifically, a 
flow cytometer system providing electrically conductive collection containers to enhance 
the collection and retention of electrostatically deflected droplets by preferentially 
charging the droplet collection containers or maintaining a neutral charge. 

15 n. BACKGROUND 

As particles charged with the same electrical polarity are accumulated in a 
collection container, the net result can be that the collection container itself assumes the 
electrical polarity of the particles being collected therein. Once this electrical charge of 
the collection container becomes established, incoming particles of the same polarity can 

20 be deflected away from the collection container since there is an electrostatic force 
operating to separate charges of like nature. As such, an electrically charged collection 
container can cause the loss of particles that normally would be collected within such 
collection container. 

25 Moreover, the speed of particle or droplet forming and electrostatic particle 

separation technology has increased dramatically in the past few years. Droplets can be 
formed in fluid streams at rates of 10,000 droplets per second, 20,000 droplets per second, 
even as many as 80,000 droplets per second. Moreover, particle or material collection 
containers, such as those having wells geometrically arranged in columns or rows, such as 

30 microtiter plates, can have a large electrostatically charged surface area relative to the 
target area of the container aperture(s) making small changes in the trajectory of the 
particles more probable and more likely to cause the loss of particles as described above. 
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Particle sorters of the type relying upon electrostatic separation of particles such 
as those described in United States Patent Nos. 3,380,584; 3,710,933; 3,826,364; 
4,148,718; 4,230,558; and 4,318,480, each hereby incorporated by reference, inasmuch as 
5 they rely upon an electrostatic field for separating and sorting particles, provide an 
example of a technology susceptible to the above-described problem wherein the 
collection containers become charged as particles of a specific polarity are accumulated. 

The instant invention addresses the problem of the electrical charge building up on 
10 the components that make up the various types material collection systems. 

in. DISCLOSURE OF THE INVENTION 

Accordingly, a broad object of embodiments of the invention can be to provide 
collection containers for the collection of droplets or particles that are electrically neutral 
15 and therefore less likely to cause loss of electrostatically deflected particles. 

Another significant object of embodiments of the invention can be to provide 
electrically conductive containers that can be connected to ground. One aspect of the 
object can be to provide electrically conductive containers having a plurality of wells in 
20 configurations typically used to screen or collect a large numbers of samples, such as 
microtiter plates having 12, 24, 48, or 96 wells. 

Another significant object of embodiments of the invention can be to provide 
securement elements for such electrically conductive containers to fix the orientation or 
25 position of the collection target or containment area. 

Another significant object of embodiments of the invention can be to provide 
movement means to transfer such electrically conductive containers from a first zone to a 
second zone or from a first location to a second location, or between a plurality of 
30 locations, as desired. 
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Another significant object of embodiments of the invention can be to provide 
electrically conductive containers for use with flow cytometers. In certain embodiments 
of the invention, a portion or all of the electrically conductive containers) can be 
preferentially charged to attract deflected particles of different charge to the collection 
5 target. In other embodiments of the invention, a portion of all of the electrically 
conductive containers) can be maintained with a neutral charge. 

Naturally further objects of the invention are disclosed throughout other areas of 
specification. 

10 

IV. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an embodiment of the invention comprising an electrically 

conductive material container. 

15 Figure 2 shows another embodiment of the invention comprising an electrically 

conductive multiple welled tray on a ground-connected surface. 

Figure 3 shows an embodiment of the invention comprising interlocking 
electrically conductive securement element to fix the orientation of an electrically 
20 conductive container. 

Figure 4 shows an embodiment of the invention comprising interlocking 
electrically conductive securement element to fix the orientation of an electrically 
conductive container and electrically conductive movement means to move the 
25 electrically conductive container to a location. 

Figure 5 shows an embodiment of the invention comprising an electrically 
conductive multiple welled tray and securement element with ground connect used in 
conjunction with an X-axis-Y-axis material movement means. 

30 

Figure 6 shows an embodiment of the invention comprising an electrically 
conductive droplet collector. 
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Figure 7 shows an embodiment of the invention comprising a flow cytometer 
system having electrically conductive droplet collection elements with ground 
connection. 

5 

Figure 8 shows an enlarged view of an embodiment of the invention comprising a 
flow cytometer system having electrically conductive droplet collection elements with 
ground connection. 

10 Figure 9 shows an embodiment of the invention comprising electrically 

conductive droplet collection elements that have a portion or all of the containment area 
preferentially charged to attract particles to the containment target. 

V. MODE(S) FOR CARRYING OUT THE INVENTION 
15 The invention involves various embodiments of a flow cytometer system and 

methods providing electrically conductive collection containers to enhance the collection 
and retention of electrostatically deflected droplets. More generally the invention 
involves material containment and material collection devices and techniques of 
containing and collecting materials into electrically conductive containers. 

20 

While particular embodiments of the invention are shown in the drawings and are 
described in detail along with the preferred embodiment of the invention, it should be 
understood that that the present disclosure of these embodiments of the invention is to be 
considered as exemplary of the principles of the invention and is not intended to limit the 
25 invention to those embodiments illustrated. 

Now referring primarily to Figure 1, the invention can comprise a material 
containment device having a container body (1) configured to have at least one material 
containment element (2) and further comprising an amount of electrically conductive 
30 material impregnated throughout the container body sufficient to allow the container body 
to maintain neutral charge when electrically connected to ground. In certain 
embodiments of the invention, the container body (1) can be configured from a 
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substantially non-electrically conducting material. One example of such a non- 
electrically conducting material can be a plastic, such as, polystyrene, polycarbonate, 
polypropylene, polyacrylate, fluorocarbon, or similar polymers. In embodiments of the 
invention made from plastic, the plastic may be impregnated with metal particles, carbon, 

5 or polymerized to produce alternating single and double bonds between carbon atoms. In 
embodiments, where the carbon-atoms have alternating single and double bonds between 
them, electrons must be further removed through oxidation or introduced through 
reduction of the polymer to create holes in the electronic structure of the polymer along 
which electrons can move-becoming electrically conductive. This process is often 

10 referred to as "doping" the material. The method of doping usefully employed in certain 
embodiments of the invention may be of a form as more fully described in the following 
references: Kungl. Vetenskapsakademien, The Royal Swedish Academy of Sciences, 
The Nobel Prize in Chemistry, 2000: Conductive Polymers (2000), hereby incorporated 
by reference herein. 

15 

The material containment element electrically conductive to ground can have a 
container body (1) can be formed, for example, as a substantially tubular configuration 
having at least one closed end as shown in Figure 1, or can be a plurality of substantially 
tubular configurations geometrically arranged in relation to one another as would be 
20 useful or desired. 

Now referring primarily to Figure 2, one configuration can be a plurality of 
container bodies (1) geometrically arranged in a matrix of columns and rows. Often 
referred to as welled tray or microtiter plate, the number of material containment elements 
25 or wells can typically be 12, 24, 48, or 96. Naturally, the configuration of the container 
body (1) could be as desired to serve a particular material collection function or to mate 
or be compatible with a particular collector configuration, instrument configuration, or 
the like. 

30 The invention further comprises a charge dissipation element that can comprise a 

ground connection (3) electrically coupled between the container body (1) and ground 
(4). In certain embodiments of the invention the ground connection can be established 
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' with a wire conductor between the electrically conductive container body (1) and the 
ground (4). In other embodiments of the invention the container body may be fixed to or 
movably interface with a grounded surface (5), such as that shown in Figure 2. 

5 Now referring primarily to Figures 3, 4, and 5 the invention can further comprise a 

container body securement element (6) that holds the container body (1) in a substantially 
fixed orientation or a plurality of container bodies (1) in a substantially fixed orientation. 
With respect to certain embodiments of the invention, the container body securement 
element can comprise a test tube holder, microtiter plate holder (as shown in Figure 5), 

10 the carousel of a fraction collector (as shown in Figure 4), the interlocking segments of 
flexible track in a conveyer (as shown in Figure 3), as but a few examples. These 
components can further comprise an amount of electrically conductive material 
impregnated throughout the container body securement element sufficient to allow, the 
securement element (6) to maintain neutral charge when electrically connected to ground. 

15 

The invention can further comprise a container body securement element 
movement means (7) to position at least one said container body at a location. The 
securement element movement means can, for example, be a electric motor that indexes 
or turns a carousel, an XY axis that positions a welled tray, or the like. 

20 

Now referring primarily to Figure 6, the invention can comprise a droplet 
collector. The droplet collector can include a liquid stream (8) a droplet formation 
element (9) responsive to the liquid stream that causes the formation of a plurality of 
droplets (10) and a droplet collection element (11) having a charge dissipation element, 

25 such as the ground connection (3), as shown. The droplet formation element may be 
associated with a variety of instruments such as flow cytometers, liquid chromatographs, 
or the like. As discussed above, droplets charged with the same electrical polarity can 
be accumulated in the droplet collection element, the net result can be that the droplet 
collection element itself assumes the electrical polarity of the droplets being collected. 

30 Once this electrical charge of the droplet collector becomes established, incoming 
droplets of the same polarity can be deflected away from the droplet collection element 
since there is an electrostatic force operating to separate like charges. As such, an 
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electrically charged droplet collection element can cause the loss of particles that 
normally would be collected in the collection container. The droplet collection element 
(11) can have a variety of configurations, including those discussed above, and have a 
sufficient amount of electrically conductive material impregnated throughout so that the 
5 droplet collection container itself can conduct electricity or move electrons as discussed 
above. 

Now referring to primarily to Figure 7, an embodiment of the invention can 
comprise a flow cytometer having electrically conductive collection containers (12) to 

10 enhance the collection and retention of electrostatically charged particles (13). 
Essentially, a flow cytometry involves the sorting items, such as cells, which are provided 
to the flow cytometer instrument through some type of cell source. A conceptual 
instrument is shown in Figure 7. The flow cytometer instrument includes a cell source 
(14) that acts to establish or supply cells or some other type of item to be analyzed by the 

15 flow cytometer. The cells are deposited within a nozzle (15) in a manner such that the 
cells are surrounded by a sheath fluid (16). The sheath fluid (16) is usually supplied by 
some sheath fluid source (17) so that as the cell source (14) supplies its cells, the sheath 
fluid (16) is concurrently fed through the nozzle (18). In this manner it can be easily 
understood how the sheath fluid (16) forms a sheath fluid environment for the cells. 

20 Since the various fluids are provided to the flow cytometer at some pressure, they flow 
out of nozzle (15) and exit at the nozzle orifice (18). By providing some type of oscillator 
(19) which may be very precisely controlled through an oscillator control (20), pressure 
waves may be established within the nozzle (15) and transmitted to the fluids exiting the 
nozzle (15) at nozzle orifice (18). Since the oscillator (20) thus acts upon the sheath fluid 

25 (16), the stream (21) exiting the nozzle orifice (18) eventually and regularly forms drops 
(22). Because the cells are surrounded by a sheath fluid environment, the drops (22) may 
contain within them individually isolated (generally) cells or other items. 

Since the drops (22) generally contain isolated cells or particles, the flow 
30 cytometer can distinguish and separate droplets based upon whether or not the appropriate 
cell(s) or particle(s) is/are contained within the droplet (22). This is accomplished 
through a cell sensing system. The cell sensing system involves at least some type of 
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sensor (23) which responds to the cells contained within each droplet (22) as discussed in 
United States Patent No. 5,135,759, hereby incorporated by reference herein. The cell 
sensing system may cause an action depending upon the relative presence or relative 
absence of a particular cell characteristic, for example the magnitude of fluorescence of a 
5 flurochrome bound to a cell or component of a cell. Thus in the example of a 
fluorochrome, by sensing magnitude of fluorescence upon excitation by an exciter 
element (23), such as a laser, associated with a particular cell it is possible to discriminate 
between the cells or other particles by their differing emission levels. 

10 In order to achieve the ultimate separation and isolation of the appropriate cells, 

the signals received by sensor (24) are fed to some type of sorter discrimination system 
(25) that very rapidly analyzes the characteristics of the particle(s) entrained in the drop 
(22) and can differentially charge each drop (22) based upon whether it has decided that 
the desired cell or particle does or does not exist within that drop (22). In this manner the 

15 sorter discrimination system acts to permit the electrostatic deflection plates (26) to 
deflect drops (13) based on whether or not they contain the appropriate cell or other item. 
As a result, the flow cytometer acts to sort the cells or particles by causing them to land in 
one or more electrically neutral droplet collectors) (12) of the various types or 
configurations described above or equivalents thereof. Thus by sensing some property of 

20 the cells or other items the flow cytometer can discriminate between cells based on a 
particular characteristic and place them in the appropriate electrically neutral droplet 
collector (12). With respect to typical flow cytometers used to differentiate particles or 
cells (27), the particles can be charged positively and thus deflect in one direction, the 
particles can be charged negatively and thus deflect the other way, and the wasted stream 

25 that remains uncharged and thus is collected in an undeflected stream into a suction tube 
or the like. 

Now referring primarily to Figure 8, the process can be even further understood. 
As shown in that figure, the nozzle (15) emits a stream (21) which because of the 
30 oscillator (19) (not shown in Figure 8) forms drops (22). Since the cell source (14) (not 
shown in Figure 2) may supply cells or particles (27) which may be stained, the light 
stimulation by laser exciter (23) is differentially determined by sensor (24) so that the 
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existence or nonexistence of a charge on each drop (22) as it separates from stream (21) 
can be controlled by the flow cytometer. This control results in deflected droplets (13) 
positively charged, negatively charged, or uncharged drops, based upon their content.. 
These deflected drops (13) are those containing cells or particles (27) of the one or the 
5 other sex. They are then deposited in the appropriate electrically conductive/neutral 
droplet collector (12) for later use. The electrically neutral droplet collector can be 
responsive to a securement element (6), such as those described above for example, or 
movement means such as those described above. 

10 Now referring to Figure 9, embodiments of the invention can comprise electrically 

conductive droplet collection containment elements (28) (29) that are charged with a 
desired positive or desired negative charge to attract particles or droplets (27) that have 
the opposite charge. With respect to some embodiments of the invention, a portion of the 
collection containment element (which could be any of the various configurations 

15 described above, other similar configurations, or equivalents thereof) could be selectively 
charged such as just the bottom portion of the collection containment element, as desired, 
or to accommodate a particular application based on the size, speed, trajectory, number, 
or total charge on a particles themselves. As described above, non-electrically 
conductive materials can be impregnated with electrically conductive polymers, or coated 

20 with a conductive coating to make the desired portion of the containment element conduct 
electricity so that it can maintain a desired magnitude of charge, either positive or 
negative, in the desired area of the containment element. 

For example, in some embodiments of the invention a portion of the inside surface 
25 area of the containment element can coated with a thin film of conductive material by 
vacuum vapor distillation, sputtering, electrophoretic, or other methods of metal 
deposition. Alternately, the containment element when formed, or molded, or extruded, 
or the like can have the electrically conductive polymers allocated only the desired areas. 
The conductive areas of the containment elements can then be charged individually or in 
30 common in a charging circuit that imparts the desired type and magnitude of charge to the 
conductive portion of the containment element. 
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As can be easily understood from the foregoing, the basic concepts of the present 
invention may be embodied in a variety of ways. It involves various embodiments of 
electrically conductive or electrically neutralized containers for containment or collection 
of materials, such as droplets. In this patent application, the methods and techniques used 

5 with the electrically conductive or electrically neutralized containers are disclosed as part 
of the results shown to be achieved by the various devices described and as steps that are 
inherent to utilization. They are simply the natural result of utilizing the devices as 
intended and described. In addition, while some devices are disclosed, it should be 
understood that these not only accomplish certain methods but also can be varied in a 

10 number of ways. Importantly, as to all of the foregoing, all of these facets should be 
understood to be encompassed by this disclosure. 

The discussion included in this international Patent Cooperation Treaty patent 
application is intended to serve as a basic description. The reader should be aware that 

15 the specific discussion may not explicitly describe all embodiments possible; many 
alternatives are implicit. It also may not folly explain the generic nature of the invention 
and may not explicitly show how each feature or element can actually be representative of 
a broader function or of a great variety of alternative or equivalent elements. Again, these 
are implicitly included in this disclosure. Where the invention is described in 

20 functionally-oriented terminology, each aspect of the function can accomplished by a 
device, subroutine, or program. Apparatus claims may not only be included for the 
devices described, but also method or process claims may be included to address the 
functions the invention and each element performs. Neither the description nor the 
terminology is intended to limit the scope of the claims. 

25 

Further, each of the various elements of the invention and claims may also be 
achieved in a variety of manners. This disclosure should be understood to encompass 
each such variation, be it a variation of an embodiment of any apparatus embodiment, a 
method or process embodiment, or even merely a variation of any element of these. 
30 Particularly, it should be understood that as the disclosure relates to elements of the 
invention, the words for each element may be expressed by equivalent apparatus terms or 
method terms - even if only the function or result is the same. Such equivalent, broader, 
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or even more generic terms should be considered to be encompassed in the description of 
each element or action. Such terms can be substituted where desired to make explicit the 
implicitly broad coverage to which this invention is entitled. As but one example, it 
should be understood that all actions may be expressed as a means for taking that action 

5 or as an element which causes that action. Similarly, each physical element disclosed 
should be understood to encompass a disclosure of the action which that physical element 
facilitates. Regarding this last aspect, as but one example, the disclosure of a "container" 
should be understood to encompass disclosure of the act of "containing" - whether 
explicitly discussed or not - and, conversely, were there only disclosure of the act of 

10 "containing", such a disclosure should be understood to encompass disclosure of a 
"container" and even a "means for containing". Such changes and alternative terms are to 
be understood to be explicitly included in the description. 

Additionally, the various combinations and permutations of all elements or 
15 applications can be created and presented. All can be done to optimize the design or 
performance in a specific application. 

Any acts of law, statutes, regulations, or rules mentioned in this application for patent; or 
patents, publications, or other references mentioned in this application for patent, are each 
20 hereby incorporated by reference. Specifically, United States Provisional Patent 
Application No. 60/256,070, filed December 15, 2000, is hereby incorporated by 
reference including any figures or attachments, and each of the references in the 
following table of references are hereby incorporated by reference. 
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In addition, as to each term used it should be understood that unless its utilization in this 
application is inconsistent with such interpretation, common dictionary definitions should 

5 be understood as incorporated for each term and all definitions, alternative terms, and 
synonyms such as contained in the Random House Webster's Unabridged Dictionary, 
second edition are hereby incorporated by reference. However, as to each of the above, to 
the extent that such information or statements incorporated by reference might be 
considered inconsistent with the patenting of this/these invention(s) such statements are 

10 expressly not to be considered as made by the applicant(s). 

In addition, unless the context requires otherwise, it should be understood that the 
term "comprise" or variations such as "comprises" or "comprising", are intended to imply 
the inclusion of a stated element or step or group of elements or steps but not the 
15 exclusion of any other element or step or group of elements or steps. Such terms should 
be interpreted in their most expansive form so as to afford the applicant the broadest 
coverage legally permissible in countries such as Australia and the like. 

Thus, the applicant(s) should be understood to have support to claim at least: i) 
20 each of the electrically conductive containers or electrically neutralized containers as 
herein disclosed and described, ii) the related methods disclosed and described, iii) 
similar, equivalent, and even implicit variations of each of these devices and methods, iv) 
those alternative designs which accomplish each of the functions shown as are disclosed 
and described, v) those alternative designs and methods which accomplish each of the 
25 functions shown as are implicit to accomplish that which is disclosed and described, vi) 
each feature, component, and step shown as separate and independent inventions, vii) the 
applications enhanced by the various systems or components disclosed, viii) the resulting 
products produced by such systems or components, ix) methods and apparatuses 
substantially as described hereinbefore and with reference to any of the accompanying 
30 examples, and x) the various combinations and permutations of each of the elements 
disclosed. 
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The claims set forth in this specification are hereby incorporated by reference as 
part of this description of the invention, and the applicant expressly reserves the right to 
use all of or a portion of such incorporated content of such claims as additional 
5 description to support any of or all of the claims or any element or component thereof, 
and the applicant further expressly reserves the right to move any portion of or all of the 
incorporated content of such claims or any element or component thereof from the 
description into the claims or vice-versa as necessary to define the subject matter for 
which protection is sought by this application or by any subsequent continuation, 
10 division, or continuation-in-part application thereof, or to obtain any benefit of, reduction 
in fees pursuant to, or to comply with the patent laws, rules, or regulations of any country 
or treaty, and such content incorporated by reference shall survive during the entire 
pendency of this application including any subsequent continuation, division, or 
continuation-in-part application thereof or any reissue or extension thereon. 

15 
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VI. CLAIMS 



I claim: 



5 1. A method of flow cytometry, comprising: 

a. establishing a fluid stream; 

b. entraining particles in said fluid stream; 

c. perturbing said fluid stream; 

d. forming droplets some of which contain said particles; 
1 0 e. analyzing said particles contained by said droplets; 

f. charging said droplets based upon analysis of at least one characteristic of 
said particles; 

g. deflecting said droplets based upon electrical charge of said droplet; 

h. dissipating electrical charge of a droplet collection element; and 
15 i. collecting said droplets in said droplet collection element. 

2. A method of flow cytometery as described in claim 1, wherein said step of 
dissipating electrical charge of a droplet collection element comprises connecting said 
droplet collection element to a ground. 

20 

3. A method of flow cytometery as described in claim 2, wherein said step of 
connecting said droplet collection element to ground comprises connecting said droplet 
collection element electrically to ground. 

25 4. A method of flow cytometery as described in claim 3, further comprising the step 
of neutralizing charge on said droplet collection element. 

5. A method of flow cytometery as described in claim 4, further comprising the step 
of securing said droplet collection element in a substantially fixed orientation. 

30 



19 



WO 02/057775 



PCT/US01/48185 



6. A method of flow cytometery as described in claim 5, further comprising the step 
of securing a plurality of said droplet collection elements in a substantially fixed spatial 
geometry. 

5 7. A method of flow cytometery as described in claim 6, further comprising the step 
of dissipating electrical charge on said plurality of said droplet collection elements in said 
substantially fixed spatial geometry. 

8. A method of flow cytometery as described in claim 7, further comprising the step 
10 of neutralizing charge on said plurality of said droplet collection elements having a 

substantially fixed spatial geometry. 

9. A method of flow cytometry as described in claims 1, further comprising the step 
of impregnating said droplet collection element with an electrically conducting material. 

15 

10. A method of flow cytometry as described in claim 9, wherein said step of 
impregnating said droplet collection element with an electrically conducting material 
comprises forming said droplet collection element with an amount of polymer along 
which electrons can be transferred. 

20 

11. A method of flow cytometry as described in claim 10, further comprising the step 
of doping said polymer. 

12. A method of flow cytometry as described in claim 10, wherein said polymer 
25 comprises a carbon polymer. 

13. A method of flow cytometry as described in claim 10, wherein said carbon 
polymer has alternating single and double bonds. 

30 14. A material containment device, comprising: 

a. a container body configured to have at least one material containment 
element; 



20 



WO 02/057775 



PCT/US01/48185 



b. an discrete amount of electrically conductive material impregnated 
throughout said container body sufficient to allow said container body to 
maintain neutral charge when connected to ground. 

5 15. A material containment device as described in claim 12, wherein said container 
body configured to have at least one material containment element comprises a container 
body configured from a substantially non-electrically conducting material. 

16. A material containment device as described in claim 12, wherein said container 
10 body configured to have at least one material containment element comprises a container 

body configured from a plastic material. 

17. A material containment device as described in claim 12, wherein said plastic 
material is selected from the group consisting of polystyrene, polycarbonate, 

15 polypropylene, polyacrylate, and fluorocarbon. 

18. A material containment device as described in claim 12, wherein said electrically 
conductive material impregnated throughout said container body is selected from the 
group consisting of a carbon polymer through which electrons can be transferred 

20 

19. A material containment device as described in claims 15, 16, 17, or 18, wherein 
said at least one material containment element comprises a plurality of containment 
elements configured in columns and rows. 

25 20. A material containment device as described in claim 19, wherein said at least one 
material containment element comprises a welled tray having a number of wells selected 
from the group consisting of 12, 24, 48, and 96. 

21. A material containment device as described in claims 15, 16, 17, or 18, wherein 
30 said at least one material containment element comprises a tube having one closed end. 
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22. A material containment device as described in claim 19, further comprising a 
container body securement element, wherein said container body securement element has 
a discrete amount of electrically conductive material impregnated throughout sufficient to 
allow said container body to maintain neutral charge when connected to ground. 

5 

23. A material containment device as described in claim 21, further comprising a 
container body securement element, wherein said container body securement element has 
a discrete amount of electrically conductive material impregnated throughout sufficient 
to allow said container body to maintain neutral charge when connected to ground. 

10 

24. A material containment device as described in claim 23, further comprising a 
container body securement element movement means to position at least one said 
container body at a location. 

15 25. A droplet collector, comprising: 

a. a liquid stream; 

b. a droplet formation element responsive to said liquid stream; 

c. a plurality of droplets formed by said droplet formation element; 

d. a droplet collection element into which at least some of said droplets are 
20 collected; and 

e. a charge dissipation element electrically coupled to said droplet collection 
element. 

26. A droplet collector as described in claim 25, wherein said charge dissipation 
25 element comprises a ground connection. 



27. A droplet collector as described in claim 26, wherein said ground connectidn 
comprises an electrical conductor coupled between said droplet collection element and 
ground. 

30 

28. A droplet collector as described in claim 25, wherein said droplet collection 
element comprises a substantially tubular configuration having one closed end. 
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29. A droplet collector as described in claim 25, wherein said droplet collection 
element comprises a plurality of said droplet collection elements having said substantially 
tubular configuration. 

5 

30. A droplet collector as described in claim 29, wherein said plurality of said droplet 
collection elements of substantially tubular configuration are geometrically arranged in 
columns and rows. 

10 31. A droplet collector as described in claim 30, wherein said plurality of said droplet 
collection elements of substantially tubular configuration geometrically arranged in 
columns and rows have a number of droplet collection elements selected from the group 
consisting of 12, 24, 48, and 96. 

15 32. A droplet collector as described in claim 25, wherein said droplet collection 
element is configured from a substantially non-electrically conducting material. 

33. A droplet collector as described in claim 32, wherein said droplet collection 
element is configured from a plastic material 

20 

34. A droplet collector as described in claim 33, wherein said plastic material is 
selected from the group consisting of polystyrene, polycarbonate, polypropylene, 
polyacrylate, and fluorocarbon. 

25 35. A droplet collector as described in claims 32, 33, or 34, further comprising an 
electrically conductive material impregnated throughout said droplet collection element. 

36. A droplet collector as described in claim 35, wherein said electrically conductive 
material comprises a carbon polymer through which electrons can be transferred. 

30 

37. A droplet collector as described in claim 36, wherein said carbon polymer has 
alternating single and double bonds. 
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38. A droplet collector as described in claim 37, further comprising a droplet 
collection element securement, wherein said droplet element securement has an amount 
of electrically conductive material impregnated throughout sufficient to allow said 

5 droplet collection element to maintain a neutral charge when connected to ground. 

39. A droplet collector as described in claim 38, further comprising a container body 
securement element movement means to position at least one said container body at a 
location. 

0 

40. A droplet collector as described in claim 39, further comprising particles 
contained in at least some of said plurality of droplets. 

A droplet collector as described in claim 40, wherein said particles are cells 

A flow cytometer, comprising: 

a. a fluid stream; 

b. a plurality of particles having particle characteristics entrained in said fluid 
stream; 

c. a nozzle having an aperture through which said fluid stream exits; 

d. an oscillator having an oscillation frequency that generates droplets at said 
aperture of said nozzle as said fluid stream exits, wherein at least a portion 
of said droplets entrain one of said plurality of particles; 

e. a particle characteristic analyzer; 

f. a droplet charger operably responsive to said droplets, wherein said droplet 
charger imparts an electrical charge to each of said droplets based upon 
analysis of said particle characteristics; 

g. a droplet deflector that deflects said droplets; 

h. an electrically conductive droplet collector into which said deflected 
droplets are collected. 



41. 
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43. A flow cytometer as described in claim 42, further comprising a ground 
connection between said electrically conductive droplet collector and ground. 

44. A flow cytometer as described in claim 42, wherein said droplet collector 
5 comprises a substantially tubular configuration having one closed end. 

45. A flow cytometer as described in claim 42, wherein said droplet collector 
comprises a plurality of said substantially tubular configurations each having one closed 
end. 

10 

46. A flow cytometer as described in claim 45, wherein said plurality of said 
substantially tubular configurations each having one closed end are geometrically 
arranged in columns and rows. 

15 47. A flow cytometer as described in claim 46, wherein said plurality of said 
substantially tubular configurations each having one closed end geometrically arranged in 
columns and rows have a number of droplet collection elements selected from the group 
consisting of 12, 24, 48, and 96. 

20 48. A flow cytometer as described in claim 47, wherein said droplet collector is 
configured from a substantially non-electrically conducting material. 

49. A flow cytometer as described in claim 48, wherein said droplet collector is 
configured from a plastic material. 

25 

50. A flow cytometer as described in claim 49, wherein said plastic material is 
selected from the group consisting of polystyrene, polycarbonate, polypropylene, 
polyacrylate, and fluorocarbon. 

30 51. A flow cytometer as described in claims 42, 45, 46, 48, or 50, further comprising 
an amount of electrically conductive material impregnated throughout said droplet 
collector. 
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52. A flow cytometer as described in claim 51, wherein said amount of electrically 
conductive material impregnated throughout said droplet collector is sufficient to allow 
said droplet collector to conduct electricity. 

5 

53. A flow cytometer as described in claim 52, wherein said electrically conductive 
material comprises a carbon polymer through which electrons can be transferred. 

54. A flow cytometer as described in claim 53, wherein said carbon polymer has 
10 alternating single and double bonds. 

55. A flow cytometer as described in claim 54, wherein said carbon polymer having 
alternating single and double bonds is doped. 

15 56. A flow cytometer as described in claim 52, wherein said droplet collector further 
comprises a securement element configured to mate with said substantially tubular 
configurations each having one closed end, and wherein said securement element has an 
amount of electrically conductive material impregnated throughout sufficient to allow 
said droplet collector to conduct electricity. 

20 

57. A droplet collector as described in claim 56, further comprising droplet collector 
movement means to position said substantially tubular configurations each having one 
closed end when mated to said securement element. 

25 58. A flow cytometer as described in claim 42, wherein said plurality of particles are 
cells. 

59. A flow cytometer as described in claim 42, wherein said electrically conductive 
droplet collector has a portion of a material containment element that has selectably 
30 adjustable charge. 
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60. A flow cytometer as described in claim 42, wherein said selectably adjustable 
charge on said portion of said material containment element has a charge opposite to the 
charge of the droplet collected in said material containment element. 

5 61. Methods substantially as described hereinbefore and with reference to any of the 
accompanying examples. 

62. Apparatuses substantially as described hereinbefore and with reference to any of 
the accompanying examples. 

10 
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